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Indian Standard 

SPECIFICATION FOR 
BALLISTIC GALVANOMETERS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 12 December 1975, after the draft finalized by the 
Electrical Instrunients Sectional Committee had been approved by the 
Electro technical Division Council. 

0.2 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1.1 This standard specifies the requirements and tests for ballistic 
galvanometers intended for use in laboratories for the measurement of 
quantity of electricity. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Ballistic Galvanometer — An instrument intended for detecting 
and measuring a quantity of electricity resulting dn^ to the passage of 
transient current. 

2.2 Body — The part in which the magnet, coil and suspension are 
fitted. 

2.3 Coil — An arrangement of one or more turns of insulated copper 
wire. 

2.4 Core — That part of the magnetic circuit around which the coil is 
placed and which helps in making the fi^eld radial. 

2.5 Critical Damping — The least value of damping necessary to 
prevent oscillation. 

♦Rules for rounding off numerical values ( revised ). 
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2.6 Critical Damping Resistance — The resistance of the galvano- 
meter corresponding to the critical damping condition. 

2*7 Damping — The extent 6f reduction of amplitude of oscillation in 
an oscillatory system due to energy dissipation. 

2.8 Magnetic Shunt — A piece of iron designed to carry part of the 
flux of a magnet or electromagnet in a measuring instrument, in order 
to control its action. 

2.9 Mirror — A highly polished plane or concave surface, front silvered, 
capable of reflecting light rays without appreciable diff'usion. 

2.10 Period — The time for one complete oscillation of the moving coil. 

2.11 Permanent Magnet — A magnet which exerts a permanent force 
on a current-carrying conductor placed in its field. 

2.12 Sensitivity — The quantity of electricity (charge in coulomb) that 
shall be discharged through the galvanometer in order to produce a 
deflection of 1 mm on the scale. In the nonbuilt in lamp and scale type, 
sensitivity shall be specified in terms of deflection of 1 mm on the scale 
placed at a distance of one metre from the galvanometer moving system. 

2.13 Suspension — The wire or strip from which the coil and the 
mirror are suspended and which provides the restoring torque for bring- 
ing back the coil to its T)riginal position. 

2-14 Torsion Head — A knurled head fitted at the top of the body for 
zero adjustment. 

2.15 Type Tests — Tests carried out to prove conformity with the 
requirements of this specification. These are intended to prove the 
general qualities and design of a given type of galvanometer. 

2.16 Routine Tests — Tests carried out on each galvanometer to check 
requirements likely to vary during production. 

3. GENERAL AND CONSTRUCTIONAL REOPIREMENTS 

3.1 Body — The body of the galvanometer shall be made of a suitable 
non-magnetic material. It shall be fitted with three levelling screws of 
brass of diameter not less than 5'0 mm with knurled discs, the diameter 
and thickness of which shall be not less than 25 mm and 5 mm res- 
pectively. Levelling screws shall be provided with check nuts. It may 
be fitted with a sensitive circular spirit level to enable it to be adjusted 
to have the moving system in a freely hanging condition, 

3.2 Torsion Head — The galvanometer shall be fitted with a torsion 
head of brass, gun metal or any other nonmagnetic material for zero 
adjustment at the top and provided with a clamping screw. 
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3.3 PeFmaneiit Magnet — The permanent magnet used shall have high 
coercivity with the required flux density. The magnet shall be stabilized 
and aged. 

3.3.1 In external magnet construction, the permanent magnet shall be 
suitably shaped and provided with pole peices of soft iron properly 
protected against corrosion. The pole pieces shall be equal in dimensions 
and so shaped as to produce a uniform radial magnetic field in the air 
gap. 

3.3.2 In internal magnet construction, the permanent magnet shall be 
suitably shaped and properly protected against corrosion. 

3.4 Magnetic Screen — The galvanometer shall be provided with a 
suitable magnetic screen to avoid interference from external magnetic 
field. 

Note — This wiU be separate enclosure, different from the body of the galvano- 
meter ( see 3.1 ) which is nonmagnetic, 

3.5 Core — In external magnet construction, the core shall be of spherical 
or cylindrical in shape according to the hole in the pole pieces and 
properly finished and coated to avoid corrosion. 

3.5.1 In internal magnet construction (coaxial system), the external 
ring shall be properly finished and coated to avoid corrosion. 

3.6 Coil — The former of coil, if provided, shall be of nonmagnetic and 
nonconducting material such as bakelite. It sliall be rectangular or 
circular according to the shape of pole pieces of the magnet having 
channel at its peripheries. The insulated wire of appropriate size shall 
be wound layer by layer in the channel. The two ends of wire shall be 
connected to good conductive thin strips of copper fixed at the middle 
of opposite sides of the former. The winding of coil shall be properly 
varnisrhed and backed so as to avoid absorption of moisture. The 
centre of the copper strips and that of former shall pass through the 
same line so as to keep the centre of gravity colinear in order to avoid 
the tilting of the coil while in motion. An arrangem.ent shall be provided 
for clamping the coil, when not in use. 

3.7 Suspension — The suspension shall be of a material of good tensile 
strength, such as phospher bronze in the form of thin strip or wire. The 
suspension shall be of as small a section as possible consistent with the 
mechanical strength. It shall be free from kinks. 

3.8 Spring — It shall be a long helical spring because of its being 
more truely proportional and regular in behaviour. The number of 
convolutions shall be large so that the deformation per unit length of the 
.spring material is small. 



18:7890-1975 

3.9 Mirror — The mirror shaii be thin concave mirror of such a focal 
length as to form a reflected image on the scale placed at a distance of 
one metre. If plane mirror is used, focussing lens shall be provided for 
focussing the reflected image. 

3.10 Damping — The galvanometer may be provided with a suitable 
critical damping resistance so that it may be used as an aperiodic 
galvanometer in which case copper strip shall be provided with the 
shunt in order to connect and disconnect the shunt from the galvano- 
meter. 

4. TIME PERIOD 

4,1 The time period of the galvanometer shall be not less than 
10 seconds. 

5. INFORMATION TO BE SUPPLIED 

5.1 The following information shall be supplied with the galvanometer: 

a) Periodic time, 

b) Sensitivity, and 

c) Critical damping resistance. 

6. MARKING 

6.1 The ballistic galvanometer shall be marked with the following: 

a) Manufacturer's name or trade-mark, 

b) Manufacturer's serial number and type, 

c) Nominal coil resistance, and 

d) Country of manufacture. 

6.1»1 The ballistic galvanometer may also be marked with the ISI 
Certification Mark. 

Note — The use of the iSI Gertincation Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regu- 
lations made thereunder. The ISI Mark on products covered byan Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that standard under a well-defined system of inspection, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that standard 
as a further safeguard. Details of conditions under which a licence for the use of 
the ISI Certification Mark may be granted to manufacturers or processors, may be 
obtained from the Indian Standards Institution. 
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7. TESTS 

7.1 General Conditions for Tests — Unless otherwise specified, the 
tests shall be carried out unde^r the following atmospheric conditions: 

Temperature 15 to 35°G 

Relative humidity 45 to 75 percent 

Pressure 86 to 106 Pa 

7.2 Glassi-fieation of Tests — The tests shall be classified as follows: 

a) Type tests, and 

b) Routine tests. 

7.2.1 Type Tests — The following shall constitute type tests and shall 
be carried out in the sequence given below: 

a) Insulation resistance test (7«3)j 

b) High voltage test (7.4), 

c) Sensitivity test (7.5), 

d) Zero shift test (7.6), 

e) Test for optical system (7.7), and 

f) Periodic time test (7.8). 

7,2.1.1 Number of samples and criteria for conformity — Type tests shall 
be applied to three test specimens; in the event of one specimen failing 
to comply in any respect, a further three specimens shall be taken all of 
which shall comply with the requirements of this standard. 

7.2.2 Routine Tests — The following shall constitute routine tests and 
shall be carried out in the sequence given below: 

a) Insulation resistance test (7.3), 

b) High voltage test (7.4), 

c) Sensitivity test (7.5), and 

d) Test for optical system (7.7). 

7.3 Insulation Resistance Test — When the moving system is insulated 
from the body of the galvanometer, the insulation resistance between 
the two terminals connected together and the metallic body or case when 
measured at 500 V dc after one minute of electrification shall be not less 
than 100 megohms. 

7.4 High Voltage Test — When the moving system is insulated from 
the body of the galvanometer, no breakdown, arcing or sparking shall 
occur when an ac voltage of 1 000 volts (rms) is applied across the two 
terminals connected together and the metallic body or case for a period 
of one minute. 
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7.5 Sensitivity Test — The sensitivity of the galvanometer when new 
as measured at one-fourth, half, three-fourths and *full scale deflections 
on both sides of centre zero on the scale shall not differ by more than 
5 percent of the stated value and shall not differ among themselves by 
more than 2 percent of the stated value. 

7.6 Zero Shift Test — The zero position of the pointer shall be noted 
and the galvanometer given a signal to cause deflection over the full 
scale. The signal shall then be removed and the zero position noted 
again. The shift of the zero position shall not exceed 0*5 percent of full 
scale reading in either direction. 

7.7 Test for Optical System — The component(s) used in the 
galvanometer for use as optical pointer shall be capable of giving a clear 
and well defined hair line of the spot whose thickness is not more than 
O'l of the least count of the scale when tested using the associated lamp, 
scale, etc. 

7.8 Periodic Time Test — The measured periodic time of a galvano- 
meter when new shall not differ from the stated value by more than 5 
percent. 



*The full scale deflection in the case of lamp and scale galvanometer shall be 10** 
from either side of zero. 
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